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Sir: 



PRELIMINARY AMENDMENT FOR PURPOSES OF CALCULATING FILING FEES 
Please amend claims 5, 6 and 9 as follows: 

5. (Amended) A method according to 2, characterized by 
that the water glass is present in the form of a concentrated 
water glass solution. 

6. (Amended) A method according to claim 5, 
characterized by that the concentrated water glass solution has a 
dry substance of 35 to 40% (DS) . 

9. (Amended) A laminate obtainable by a method according 
to claim 1. 



REMARKS 



This amendment is being made to remove the multiple 
dependency of claims 5, 6 and 9 and thereby reducing the filing 
fees. No new matter has been added. 

A version with markings to show the amended claims is 
attached. — -^ 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



5. (Amended) A method according to [any one of] claim[s 1 
to 4] 2, characterized by that the water glass is present in the 
form of a concentrated water glass solution. 

6. (Amended) A method according to [any one of] claim [s 1 
to 4] 5, characterized by that the concentrated water glass 
solution has a dry substance of 35 to 40% (DS) . 

9. (Amended) A laminate obtainable by a method according 
to [any one of] claim[s] 1. 
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Metlaod for producing a laminate 

The present invention relates to a method for the manufacture 
of a laminate comprised of alternating smooth and corrugated 
boards (sheets) which are to form a corrugated structure for 
the manufacture of contactors (contact bodies) for use in the 
exchange of heat, moisture etc. This laminate further has a 
high level of at least one additive. 

The contactors are, for instance for exchange of 
moisture or heat or both, typically comprised of thin layers of 
formable material such as paper webs or glass fibres, cellulose 
or the like which can be formed into a laminate structure by 
combining smooth and corrugated sheets together of the paper 
web (board) or sheets mutually bonding the sheets so as to form 
a structiire that exhibits a plurality of open through- pas sing 
passageways or cells. 

In known methods for manufacturing of such contactors 
for instance in the form of a rotor, the corrugated and smooth 
paper webs are usually brought together with the help of an 
organic glue which also is applied to the laminate when 
glueing to form a rotor shaped contactor or when bringing 
together smooth sheets of laminate to a cube- shaped (formed) 
contactor. The contactor is thereafter impregnated with water 
glass solution in order to form a gel which then is converted 
through further treatments into a solid substance on the body 
which gives this contactor its moisture and heat transferring 
characteristics. In order to achieve impregnation with the 
water glass it is normal that the cube or the rotor is lowered 
(immersed) into a water glass solution whereby it is desirable 
to get in the body as great amount of water glass as possible 
into the body in order to give this good moisture and heat 
exchanging characteristics. When lowering into the water glass 
solution and the intaking of huge amounts of water glass, the 
body shrinks in size by 15-20%, which has to be taken into 
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consideration when manufacturing the contactor. Another 
disadvantage with this known method is that the organic glue 
usually must be burned off in order to achieve a non-burnable 
contact body (contactor) and when this bum- off is performed 
the contactor will thus be im- impregnated where the glue has 
been present- Another disadvantage with this known method when 
the already formed contactor is lowered into the water solution 
is that the small canals in the contactor easily may be blocked 
which renders into that the water glass solution must be 
relatively diluted. Another disadvantage is hereby that the you 
may achieve an uneven distribution of the water glass. 

Another method which is disclosed in SE 469 976 (WO 
93/00220) is that in order to manufacture a laminate of 
alternating smooth and corrugated sheets which are to form a 
corrugated structure starting material is used, for instance a 
paper web of a formable material such as glass fibre, cellulose 
or the like. This staring material is impregnated with (or 
lowered into) , through using impregnation means, a concentrated 
water glass solution and thereupon dried with drying means to 
a dry content of 45-65% when referring to water glass. The 
first paper web is corrugated thereupon with corrugating means 
and is brought together with the other smooth paper web which 
is impregnated with water glass and dried. The formed laminate 
of the both paper webs is dried to a dry content of 
approximately 60-95% with reference to water glass. 

At an optional presence of additive in the water glass 
solution, when impregnating the p^er webs, a maximijm addition 
of approximately 20% (dry substance) of additive may be 
achieved in the final product. The dry sxabstance in percent is 
here counted with reference to additive + the of water glass 
obtained dry silica gel. The paper itself which is impregnated 
is then not counted for. This percentage dep«ids obviously 
further on the density of the additive and the particle 
distribution. As earlier standard procedures have been using 
the same concentration of additive in both water glass 
solutions there has only been possible to reach a certain level 



wo 01/23174 



PCT/SEOO/01830 



3 

of additive in order to maintain a tiigh. adhesion at the 
pressing stage, that is when the paper webs are brought 
together, such as the adhesion which for instance accompanies 
the method in SE 469 976. For instance at . a level of additive 
of 12% (SD, i.e. dry substance when the water glass is in 
liquid form and not yet has been converted to silica gel) in 
each water glass solution, the adhesion did not work. You will 
not get a glueing between the corrugated paper web and the 
smooth paper web. You may thus, when using the method in SE 469 
976, only achieve a certain level of additive if such 
optionally would be present in those water glass solutions 
which respective paper web is impregnated in. 

Drawbacks with the last -mentioned method is 
accordingly that you may not add in such a high degree, which 
may be desirable, an essential amount of additive in the water 
glass solution which may be desirable in many applications. A 
method where you may add essential amoxints of additive e.g. 
molecular sieve (zeolites) which may absorb water, activated 
aluminium oxide, calcium oxide (or calciiim hydroxide or 
-carbonate) or other sorbents, active carbon which may absorb 
hydrocarbons, water, ozone or smells, other dehumidifiers, 
filler material such as attapulgite or calcii:im silicate in 
order to achieve an enhanced mechanical strength, is thus 
desirable. In certain application you may want the ability to 
reach a high level of additive in a contactor whereby a method 
where you may achieve a laminate with a high level of additive 
thus is very desirable. 20-35% (dry substance) of molecule 
sieve in a contactor, that is a product manuf actoired of 
laminate may be desirable when treating certain air. Thus, 
there is a need for a new method where you may be able to add 
different additives (fillers) in an essential amount to the 
water glass and at the same tlsae maintain a high adhesion 
between the paper web such as in SE 469 976. 

We have now in this new method achieved that you may 
reach a level of 20-35% (dry substance) additive in the end 
product, that is the laminate, and despite this maintain a high 
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adhesion between the paper webs such as the one accompanying 
the method in 469 976. This purpose and other purposes are 
achieved through that the method according to the invention has 
been conferred the in the following patent claims mentioned 
characteristics . 

The invention according to the present application 
relates to a method for the manufacturing of a laminate of 
alternating smooth and corrugated sheets which are to form a 
corrugated structure for the manufacture of contactors for the 
exchange of heat, moisture etc. characterized by that a first 
starting material such as formable material for instance glass 
fibre, cellulose or the like, is impregnated with a solution 
comprising water glass and additive whereas the additive is 
present at a high level (concentration) and which later goes 
through corrugation and that a second starting material such 
as a fozrmable material, for instance glass fibre, cellulose or 
the like is in^regnated with a solution conprising water glass 
and additive whereas the additive is present at a moderate 
level (concentration) and that the both starting materials are 
brought together after the corrugation of the first starting 
material. The present application also relates to a laminate 
obtainable by said method and a contractor manufactured from a 
laminate obtainable by said method - 

The additive in the method according to the present 
application may be: molecular sieves, activated aluminium 
oxide, calciiim oxide (calcium hydroxide or -carbonate) and 
other sorbents or other dehumidif iers, fillers such as calcium 
silicate or attapulgite, spherical microballoons, kaolin, 
feldspar, talc which gives strength and easily may work against 
leakage, and active carbon. Different exair5)les of molecular 
sieves (preferably zeolites) are present in "Zeolite Molecular 
Sieves", Donald.W.Breck, 1974, 1st edition. The zeolites may 
further be both synthetical or natural. These above mentioned 
additives may be present alone or in any combination with each 
other in the water glass. The expression "additive* thus in the 
present application is intended to embrace one or more of the 
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above additives. 

The expression *high level" is intended to embrace in 
the first -mentioned solution of the method according to the 
invention, con^rising water glass and additive, that the 
additive is present in a level of from 8 to 15% (DS, that is 
dry substance where the water glass is a liquid and not yet has 
transferred into silica gel) regarding the mixture when the 
water glass dry substance is 35 to 40%. Please note that this 
dry substance content is not calculated in the same way as in 
the final product, that is in the laminate. The water glass 
level is then for ""high level" -solution of approx. 85 to 92% 
(DS) t Preferably the additive is present in a level of from 8.1 
to 15% (DS) , most preferred 15% (DS) . The water glass with 35 
to 40% (DS) is often referred to as concentrated water glass. 
These levels may further be varied within the scope for the 
present invention through diluting with water. This water will 
then be evaporated during the drying processes whereupon the 
end product essentially will correspond to the one which may be 
obtained when concentrated solutions are used. 

The easpression ^moderate level" is intended to embrace 
in the last mentioned solution (i.e. the second solution) in 
the method according to the invention comprising water glass 
and additive, that the additive is present in a level from 0.1 
to 8% (DS) , preferably 8% (DS) . The water glass level is then 
for "moderate level" -solution from 99.9% to 92% (DS) . These 
levels may obviously be varied further within the scope of the 
present invention through diluting with water. This water will 
then evaporated during the drying processes whereupon the end 
product composition essentially will correspond to the one 
which may be obtained when concentrated solutions are used- 

According to a prefearred embodiment of the method 
according to the present application the high level is 
approximately 15% (DS) and the moderate level is approximately 
8% (DS) . 

According to a preferred enibodiment of the method 
according to the present application the water glass is present 
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in tile form of a concentrated water glass solution, i.e. it has 
a dry substance of from 3 5 to 40% (DS) . 

Water glass is fxirther a solution with silica acid 
(SiOa) and disodium oxide (Najp) where the molar ratio SiOa/NajO 
normally may be from 2.2 to 3.8, preferably from 3.2 to 3.3. 
5 Water glass may also be described as (NasO^CSiOj) n wherein the 

ratio between the two oxides (n/m) may vary as described above. 

According to a preferred erobodiment of the method 
according to the present application a further small amount of 
^ water may be added to the water glass solution of viscosity 

H reasons . 

According to a preferred embodiment of the method 
p according to the present application the corrugation may be 

lii performed with a tooth contour {gear teeth) where the pitch 

^ (tooth factor, or, set of teeth) is from 1.3 to 1.7, preferably 

15 from 1.4 to 1.6. During corrugation normally a tooth contour 

y may be used where the tooth factor is approximately 1.43. Diie 

ij=i to the more wells (corrugations, tracks) that are achieved on 

p the first paper web the more additive may be present in the end 

W product. This has to do with the so called length factor. The 

20 length of a corrugated paper is in reality much longer than it 

appears to in a corrugated (folded) condition. 

The invention will be further described in more detail 
in connection with the drawing which shows an example of the 
method according to the present application. The figure shows 
25 schematically an installation for the manufacture of a laminate 

of alternating smooth and corrugated sheets which may be used 
for the manufacture of contactors whereby you may add more 
additive and still maintain an adhesion v^ich corresponds to 
the one achieved during the method in SE 469 976. 
30 In the in figure 1 showed installation, 10 denotes a 

roll consisting of a paper web of a formable or shapeable 
material such as fibre glass, cellulose or the like. Other 
formable materials which are thinkable for use as a paper web 
is carbon fibre, kaolin fibre, mineral fibre or low density 
35 paper of inoarganic fibres. From the paper roll 10 the paper web 
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is taken in a direction of the arrow shown, and is passed over 
a guide roller _and down into a vessel 14 which coniprises water 
glass solution and additive. The paper web PI is guided down 
beneath the surface of the solution in the vessel 14 by using 
as a guide roller 16 which is emerged in the solution. The 
5 vessel 14 comprises additive in a high level, in this case 15% 

(DS) and for the rest concentrated water glass. During the 
passage through vessel 14 the paper web PI is iii5)regnated with 
the solution. Of course the impregnation of the paper web may 
also be done through application on a paper using the solution 
in vessel 14, which subsequently will be converted to silica 
p gel for impregnation of the paper. After the impregnation 

M {saturation) of the solution the paper web PI is moved upwards 

^ as seen in the drawing to a the drying station 18 which 

m cawpxlseis a plurality of drying sections 20 in the illustrated 
if" case four drying sections which may either operate with hot air 
O units or infrared imits. The paper web PI is then advanced via 

guide rollers 22 and 24 to a further drying station 26 which 
IJl comprises drying sections 20 of the afore described type and in 

which the paper web PI is further dried. The paper web PI is 
20 " then passed via guide roller 28 to a corrugating roller 3 0 

where the web PI is corrugated so as to form a large number of 
shallow corrugations in the paper web. The corrugating roller 
has a tooth contour where the pitch is 1.43. In order to form 
the described laminate of alternating smooth and corrugated 
25 sheets a second paper web P2 is taken from a paper roll 32 and 

is passed via guide roller 34 into a vessel 36 which comprises 
water glass and additive, and in which the paper web P2 is 
emerged via roller 38. The vessel 36 comprises additive in a 
moderate level, in this case 8% (DS) and for the rest 
30 concentrated water glass. The paper web P2 is therewith 

saturated (impregnated) with the solution and is passed from 
the vessel 36 to a drying station 40 which includes a pltarality 
of drying sections 20 which are of the same kind as those 
earlier described with reference to drying of the paper web PI. 
35 The paper web P2 is preferably dried in the drying station 40 
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from that side of the web which later will face away from the 
paper web PI when the two webs PI and P2 are brought together 
to form a laminate. During this bringing together an adhesion 
is maintained such as the one as in the cited patent doctnnent 
SE 469 976 at the same time accon^janied by an addition of more 
additive than a skilled person in the art would have expected. 
After leaving the drying station 40 the paper web P2 is 
combined with the corrugated paper web PI via the guide roller 
42 and the combined paper webs forming the laminate L are 
pressed together between the guide roller 42 and the roller 44, 
thereby bringing the webs together at which the water glass 
serrfes as a bonding agent. After bonding together of the paper 
webs, the resulting laminate I* is passed through yet another 
drying section 46 which comprises a plurality of drying 
sections 20 of the former described kind. When the laminate 
leaves the drying section 46 the additive has a content of 
32.8% (dry substance) and for the rest water glass which at 
this point mainly has transferred to silica gel, that is has 
become solid. In this case dry s-ubstance is counted in percent 
in relation to additive + the of the water glass obtained 
silica gel- It is obvious that the shown and described method 
only is an example of the realisation of the invention and 
this may be varied within the scope of the following patent 
claims . 
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Claims 

1- A method for producing a laminate comprised of 
alternating smooth and corrugated sheets which are to form a 
corrugated structure for the manufacture of contactors for the 
exchange of heat , moisture etc . , cJxaxacterized by that a first 
starting material such as a formable material, for instance, 
fibre glass, cellulose or the like is impregnated with a 
solution comprising water glass and additive, whereas the 
additive is present at a high level and which later goes 
through corrugation, and that a second starting material such 
as a formable material, for instance glass fibre, cellulose or 
the like, is in^jregnated with a solution comprising water glass 
and additive whereas the additive is present at a moderate 
level and that the both starting materials are brought together 
after said corrugation of the first starting material. 

2- A method according to claim 1, chcuracterized by that 
the high level is form 8 to 15% (DS) and the moderate level is 
from 0.1 to 8% (DS) - 

3- A method according to claim 2, characterized by that 
the high level is from 8.1 to 15% (DS) and the moderate level 
is from 0.1 to 8% (DS) . 

4 . A method according to claim 3 , cliaracterxzed by that 

the high level is 15% (DS) and the moderate level is 8% (DS) . 

5 • A method according to any one of claims 1 to 4 , 

chaaracterized by that the water glass is present in the form of 
a concentrated water glass solution. 

6- A method according to any one of claims 1 to 4, 

characterized by that the concentrated water glass solution has 
a dry stibstance of 35 to 40% (DS) . 
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7. A method according to claim 1, characterized by that 

the corz-ugation is performed using a tooth contour where the 
pitch is from 1.3 to 1.7, preferably from 1.4 to 1.6. 

8- A method according to claim 1 , characterized by that 
the pitch is 1.43. 

9- A la m i n ate obtainable by a method according to any one 
of claims 1 to 8. 

10 • A contactor manuf actiired from a laminate according to 

claim 9. 
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breeder s rights certiflcate(s), or any PCT intematior^ application having a filing date before that of the application on which piioriiy Is 



Prior Foreign Application 
Numbertsl 



Foreign Filing Date 
(MWPD/YYYY) 



Certifieti Copy Attached? 



9903498-5 



Su^eden 



09/28/1999 



□ 
□ 
□ 
□ 



□ □ 

□ □ 

□ □ 

□ □ 



Additional f oreign appli cation numbers are listed on a supple mental priorily data sheet PTO/SB/02B attached hereto: 
[Page 1 of 2] 



Burden Hour Statament: This form Is estimated to taNe 21 minutes to cornplste. Time will vary dSpOnding upon the needa ol the individuBl case. Any corrtmenls On 
the amount of time you ate required u complete this form should be sent to th« Chief information Officer. U.S. Patent and Tr^smarlt Office, Washinatcm, DC 
20231 . DO NOT SEND FEES OR COMPLSTED FORMS TO THIS ADDRESS. SEND TO: Assistant CammiasJoner for Patents. V^ashinglon. DC 20231. 



DEC. 1 9.2001 5;59AM DOWELL & DOWELL, P. C. 



NO. 9041 P. 4/4 



Under IhaPapenvorX 



PTO/SB/G1 (10-01) 
Approved for uie fhrough 1Cy31/2002, QMS 06Sl-fl032 
U.8. Pataol and Tradamark Office: U.S. DEPARTMENT OF COMMERCE 
Att of IflBS. ngjeBonSJw faqulrad to re>POnd to a coUadlon of Inforwation unlaaa H contalnt a valid QMB aanlral number. 



DECLARATION — Utility or Design Patent Application 



Dl^c.al,co.espondencero: XcoTet2:[ 


000293 Or|Z] CoirBspondence address below 


/ 

NantQ DOWELL, Ralph A. 


Add.9«6 DOWELL & DOWELL, P.C.. snil-*:. ^n«J ^^^^ -r^-P^^^^^^ _ ...... 




State VA 


ZIP 22202 


Country US 


Telephone 703 415 2555 


Fax 703 41 pss 


1 hereby declare that all stetemerts made herein of my wvn knowlectae are true and Biat all statements made on information and belief 
are befievBd to be true; fijr&ier that theee statements wsre made with the knowla<ige (hat wiltful fatee statements and the like so 

^^^S^ iin°;scrav%r' ■'^^ ^""^ '^^^ ^^^^ my^i^ *e 


NAME OF SOLE OR FIRST IMVENTOR : 


im A petition has been filed for this unsigned inventor 


Givan Name 

(first and middle [if any]) Hakan 


Family Name 

or Surname VANGBO 


Inventor's X //^ vL,—- 

Signature 'p^T^y^f^^ //^^^^ fj^ 


Data 2002-01-03 


/ 

Residence: CItv Jarf alia 


State 


Cownliv 


CitiEanshiD cp; 


IMaiiingAddrQee m-vni nnr=:^7arrfl»n fi 


City Jarfalla 




ZIP .c;r I77fi1 


Country si? 


NAME OF SECOND INVENTOR: | | | A petition has been filed for this unsigned inventor 


Given Name 

(first and middle [if any]) 


Family Name 
orSumama 


Signafava 


Date 


Residanc«: City 


State 


Country 


CKIzenehip 


Mailing Address 


City 


Stats 


ZIP 


Country 


1 1 Additional Inventors ars being named on the supplemental AddiGonal Inventorfs) sheel(s) PTO/SB/02A attached hereto. 



